The incidence, treatment and outcome of CMV interstitial pneumonia (CMV-IP) were reviewed in 139 consecutive allogeneic BMT patients undergoing extended CMV antigenemia surveillance and two different ganciclovir (GCV) strategies to control CMV infection. Nineteen cases of CMV-IP were reviewed, 16 of 63 patients (25.4%) who received early GCV treatment (ET) and three of 76 patients (3.9%) who received preemptive (PE) GCV therapy. In the ET group, the median time for occurrence of CMV-IP was 55 (range 36 to 311) days. Two patients had three episodes of CMV-IP recurrences after day +100. CMV-IP-related death occurred in two patients (15.4%). In the PE group, 41 patients received pre-emptive GCV therapy prompted by the appearance of positive antigenemia у2 cells. The median time for the occurrence of CMV-IP was 92 (range 48 to 197) days. Response to therapy was observed when GCV was introduced within 6 days of antigenemia positivity. The use of IVIg in association with GCV did not play a major role in response to therapy. The median time for occurrence of CMV-IP was delayed during PE strategy and the cost-effectiveness of CMV surveillance after day +100 should be investigated in this population. Bone Marrow Transplantation (2000) 26, 413-417. Keywords: CMV; pneumonia; BMT; antigenemia; extended surveillance; IVIg
In the early eighties, cytomegalovirus interstitial pneumonia (CMV-IP) was considered a major infectious problem after allogeneic bone marrow transplantation (BMT) because mortality rates higher than 80% were observed even after the introduction of ganciclovir (GCV), the first antiviral with good in vitro and in vivo activity against cytomegalovirus. 1 More recently, the development of new techniques such as the CMV antigenemia (AG) assay and PCR have significantly contributed to the earlier diagnosis of active CMV infection, allowing the introduction of pre-emptive antiviral therapy. 2, 3 Despite these advances, mortality rates due to CMV pneumonia of around 50% are still observed 4 and late CMV disease has been increasingly reported, particularly in patients who received ganciclovir prophylaxis after engraftment. 4, 5 These data emphasise the need for a better understanding of the pathophysiology of the disease and of what can be expected according to different ganciclovir treatment strategies.
In the present study, we reviewed the incidence, clinical and radiological findings, treatment and outcome of CMV-IP in 139 consecutive allogeneic BMT patients exposed to extended antigenemia surveillance and two different ganciclovir treatment strategies for the control of CMV infection: early GCV treatment and pre-emptive antigenemiaguided GCV therapy.
Patients and methods
From May 1993 to July 1997, 202 patients underwent bone marrow transplantation at the BMT unit of the Clinical Hospital, University of Sao Paulo Medical School. Thirteen patients who experienced premature death (р30 days) and 52 patients who underwent autologous BMT were excluded from the present study. Two patients underwent a second allogeneic BMT. Therefore, the charts of 139 consecutive allogeneic bone marrow transplants were reviewed. Donors and recipients underwent CMV serology assessment prior to transplantation.
CMV antigenemia was assessed weekly as part of the routine viral surveillance, from conditioning until day +120 and thereafter, once a month, until 1 year after BMT. During the above-mentioned period, two consecutive ganciclovir treatment strategies were adopted for the control of CMV infection: early treatment (ET) and pre-emptive therapy (PE).
Early treatment
Patients only received ganciclovir therapy (5 mg/kg every 12 h for 14 or 21 days) if CMV disease was diagnosed. To avoid a delay in the diagnosis, whenever an antigenemia greater than one positive cell was detected, patients underwent 'CMV screening' that consisted of upper gastrointestinal endoscopy, arterial blood gas, XR and CT scan, and ophthalmologic evaluation, irrespective of the presence of symptoms. If radiographic changes were seen on XR or CT, the patients underwent lung biopsy or bronchoalveolar lavage (BAL).
Interstitial CMV pneumonia (CMV-IP) was defined as detection of CMV in lung biopsy or BAL fluid in the presence of radiographic changes as seen on XR or CT scan. 6 Methods used for CMV documentation were classical isolation, pathological findings and immunocyto-(BAL) or histochemical detection with monoclonal antibodies. CMV-IP was treated with intravenous ganciclovir administered at a dose of 5 mg/kg every 12 h for 14 to 21 days. When used in combination with ganciclovir, IVIg was administered at a dose of 500 mg/kg every other day for a maximum of 10 doses. In contrast to ganciclovir that is supplied by the Ministry of Health of Brazil and is available to all patients with CMV disease, the government does not subsidize intravenous immunoglobulin and its high cost has limited its use to a restricted number of patients.
Pre-emptive therapy
Whenever antigenemia у2 positive cells was detected, patients received intravenous ganciclovir (5 mg/kg every 12 h for 14 or 21 days). No diagnostic investigation was performed in this group of patients before the introduction of GCV.
The antigenemia assay performed in the present study has been described elsewhere. 7 Positive antigenemia was defined as one or more peroxidase-positive (dark-brown nuclear staining) polymorphonuclear cells in 300 000.
Results
Only three of the 139 BMT recipients (2.16%) were CMV seronegative before transplant and did not develop CMV disease during follow-up. Sixty-three patients were included in the early GCV treatment strategy and 76 in the pre-emptive strategy.
In the ET group, positive antigenemia was detected in 41 patients (65.1%). The median time for the appearance of the first positive antigenemia was 47 (range 7 to 261) days. The incidence of CMV pneumonia was 20.6%. Thirteen patients developed 16 episodes of CMV-IP and the median time for its occurrence was 55 (range 36 to 311) days. Two patients had three episodes of CMV-IP recurrences on days +177, +246 and +311. Positive antigenemia preceded CMV-IP by a median of 6 (range 1 to 17) days. Radiological changes on CT, carried out in accordance with the appearance of positive antigenemia, were seen in 11 of the 13 patients (84.6%) who developed CMV-IP. Only four of the 11 patients with CT changes (36.4%) had visible changes on XR. CMV screening failed to demonstrate established CMV pneumonia in two patients. In these cases, GCV therapy was delayed until respiratory symptoms were present and/or radiological patterns showing interstitial pneumonia (9 and 17 days after the appearance of positive antigenemia, respectively). Arterial blood gas results changed in these patients only after the appearance of respiratory symptoms.
In the ET group, only three patients received GCV and IVIg for the treatment of CMV-IP. The remaining 10 received ganciclovir alone. CMV-related deaths were observed in the two patients in whom GCV therapy was delayed. These data are summarised in Table 1. In the PE group, positive antigenemia was detected in 50 patients (65.7%) and the median time for its appearance was 40.5 (range 5 to 128) days. Nine patients had only one positive cell on the antigenemia test and were not treated. These patients did not develop CMV disease. The remaining 41 received pre-emptive GCV therapy. CMV-IP was diagnosed in three patients (3.9%) on days +48, +92 and +196. Two patients were already receiving pre-emptive antigenemia-guided GCV for 5 and 6 days, respectively, when CMV-IP was diagnosed. The remaining one had received pre-emptive therapy on day +46 for 14 days, and developed CMV-IP on day +92 without concurrent positive antigenemia. These patients developed fever of unknown origin and underwent a CT scan that revealed interstitial infiltrates. CMV-IP was confirmed in BAL fluid in one patient and on lung biopsy in the remaining two. The patients were treated with GCV for 21 days and no IVIg was added. CMV related deaths did not occur in this group. These data are summarised in Table 1 .
Among the 14 patients with CMV-IP who responded to treatment, 13 (92.8%) had concurrent positive antigenemia. Four of them were already receiving GCV therapy when CMV pneumonia was diagnosed: patients 12 and 13 were receiving GCV for gastrointestinal CMV disease diagnosed on days +82 and +38, respectively, and patients 14 and 16 were receiving pre-emptive GCV therapy. The remaining nine patients were started on GCV within 6 days of antigenemia positivity. Patient 15 did not develop positive antigenemia at the time of diagnosis of CMV-IP, but the CT scan allowed early identification of the interstitial infiltrate and GCV was introduced as soon as CMV pneumonia was confirmed (BAL fluid).
IVIg was added to GCV in three episodes of CMV-IP and did not seem to play a major role in improving response to ganciclovir therapy.
During the present study, the overall mortality rate of CMV-IP was 12.5%.
Discussion
As expected, we observed a reduction in the incidence of CMV-IP from 20.6% (when no intervention with ganciclovir was done until diagnosis was established), to 3.9% after the introduction of pre-emptive antigenemia-guided GCV therapy.
This was a non-randomized prospective study and patients were switched from early treatment to pre-emptive therapy as soon as the former was shown to be ineffective in treating all cases of CMV-IP. CMV screening during the ET strategy failed to demonstrate CMV-IP in two of the 13 patients (15.4%) who developed pneumonia and the preemptive strategy did not prevent development of CMV-IP in three of the 41 patients (7.3%) who received antigenemia-guided ganciclovir therapy.
In the present study we observed that patients with 415 CMV-IP who received pre-emptive therapy or were diagnosed within 6 days of developing antigenemia, responded to GCV treatment. This observation suggests that the earlier the introduction of GCV, the better the response to therapy, and the addition of IVIg seemed to play only a minor role in the outcome of CMV-IP. The combination of high-dose intravenous immunoglobulin (IVIg) and ganciclovir to treat CMV-IP has been adopted by the majority of BMT centers 8 since 1988, when two historic controlled studies showed a decrease in mortality rates due to pneumonia from 100% to 20% and from 85% to 48%, respectively. 9, 10 In both studies, results were evaluated based on comparison with historical controls and Bone Marrow Transplantation no randomized, placebo-controlled studies are available to validate these observations. The next step should have been the inclusion of controls in the studies, before establishing combined therapy as the optimum treatment of CMV-IP in BMT recipients. 11 However, such studies were never conducted and the use of combined treatment was adopted at most transplant centers. Indeed, at some of these centers this combination was extended to the treatment of CMV gastrointestinal disease (CMV-GI) for which the need for combined treatment is even more questionable. 8, 12 According to murine models of CMV-IP pathogenesis, the rationale for combination IVIg is modulation of the immunological changes caused by expression of viral antigens by CMV replication in the lung. 13 We may assume that if ganciclovir is introduced early and if control of viral replication is achieved, the immunological dysfunction triggered will be smaller. Consequently, a lower impact of the use of intravenous immunoglobulin on the response to treatment of pneumonia may be expected when the antiviral agent is introduced early in the course of the disease.
We also observed a delay in the median time of occurrence of CMV-IP from 55 to 92 days when we moved from early treatment to pre-emptive therapy. This observation may reflect interference of ganciclovir on natural CMVspecific T cell recovery, which is expected to occur between days +40 and +90. The prolonged use of ganciclovir induces a delay in recovery of these responses and contributes to the appearance of late CMV disease, as demonstrated in patients receiving ganciclovir prophylaxis until day +100. 4, 5 The reactivation of CMV infection after BMT is a powerful stimulus for the development of the CMVspecific T cell response, and introduction of ganciclovir therapy soon after the appearance of antigenemia may abort this response.
Concerning the delay observed in the median time of occurrence of CMV-IP, the question arises whether CMV surveillance should be extended after day +100. Most BMT centers perform CMV surveillance until day +100 and use ganciclovir prophylaxis or pre-emptive therapy during this period. However, antigenemia recurrences are common after allogeneic BMT if no secondary GCV prophylaxis is used. Patients who develop grade уII acute GVHD or extensive chronic GVHD showed an 82.7% and 100% probability of antigenemia recurrence during the first year after transplant, respectively.
14 It seems reasonable to 'preemptively' treat these episodes since their occurrence suggests a risk of developing CMV disease. These patients should benefit most from antigenemia surveillance after day +100, as should those at increased risk of developing severe GVHD, such as unrelated or mismatched donor BMT recipients. The low CMV-IP mortality rate observed in the present series may be a consequence of extending viral surveillance until 1 year after BMT.
Although pre-emptive therapy has been widely adopted, some questions remain. What doses of GCV should be used and for how long? Which method is more cost-effective, antigenemia assessment or PCR to guide pre-emptive therapy? Should CMV surveillance be extended in patients receiving GCV pre-emptive therapy or prophylaxis?
During the early treatment strategy period, when the 'CMV screening' was performed, we observed that 11 of the 13 patients (84.6%) who developed CMV pneumonia had tomographic findings compatible with interstitial pneumonia suggesting established disease concurrently or soon after the appearance of positive antigenemia, even when the patient did not yet have any symptoms. Generally, the doses used for pre-emptive therapy are lower than those recommended for the treatment of CMV disease, based on the assumption that intervention occurs before the disease is established. Thus, Goodrich et al 15 used doses of 5 mg/kg every 12 h for only 7 days and reduced them to 5 mg/kg/day up to day +100. In this study, shell-vial guided pre-emptive therapy was adopted which led to a later introduction of ganciclovir when compared to PCR or antigenemia-guided pre-emptive studies. In fact, 12% of the patients had already developed CMV disease at the time of intervention in the study by Goodrich et al. In another study, ganciclovir was introduced when positive antigenemia in three or more cells was detected, at a dose of 5 mg/kg every 12 h for 7 days followed by 5 mg/kg once a day for 3 weeks. 16 If CMV-IP is already established as was observed in the majority of cases in the present study, the pre-emptive ganciclovir doses adopted in many BMT centers might not be sufficient to treat established disease and the use of lower doses might lead to a worse therapeutic response.
The present data suggest that, in pre-emptive interventions dictated by antigenemia, full therapeutic doses of ganciclovir (5 mg/kg every 12 h for 21 days) should be adopted since some patients will present with established disease even though they are asymptomatic. In the preemptive approach dictated by PCR positivity, some authors have demonstrated that lower doses of GCV administered for less than 21 days are sufficient, due to the higher sensitivity of this technique in detecting active infection when compared to antigenemia assessment. A lower incidence of CMV disease, shorter duration of treatment, and a decrease in the side-effects of GCV have been observed with the use of PCR in the surveillance of CMV viremia after BMT. 3 Although the cost effectiveness of CMV antigenemia surveillance after day +100 needs to be established before this is widely accepted, we believe that a defined group of patients, such as those with grade уII acute GVHD or extensive chronic GVHD, may benefit most from such an approach.
The data presented in this study support the concept that several steps (effective CMV surveillance, diagnosis and treatment), are involved in the control of CMV-IP after BMT and a better comprehension of their roles is essential to decrease mortality rates from CMV pneumonia.
